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Abstract
Test anxiety refers to the tendency to appraise tests and test-like situations, where per-
formance is evaluated, as threatening, and respond with high levels of state anxiety. High 
levels of test anxiety are associated with lower performance on test and examinations, 
and may also meet diagnostic criteria for clinical anxiety. In this paper we review: (i) the 
importance of the test anxiety construct and consider whether test anxiety may constitute 
a risk factor for clinical anxiety; (ii) the theoretical antecedents of test anxiety, with a 
specific focus on the Self-Regulatory Executive Function (S-REF) Processing Model; and 
(iii) interventions for test anxiety in adolescents, with a specific focus on one cognitive-
-behavioural intervention, Strategies to Tackle Exam Pressure and Stress (STEPS). We 
bring the review to a close with a consideration of what the next steps might fruitfully 
be for research, theory, and intervention, and conclude there is much work still yet to be 
done in the field of test anxiety.
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Ansiedade aos Testes: O que é, porque é importante, de onde vem e o que pode ser 
feito acerca disso?
Resumo
Ansiedade aos testes refere-se à tendência para percecionar os testes (e situações seme-
lhantes em que o desempenho é avaliado) como ameaçadoras, respondendo com elevados 
níveis de ansiedade-estado. Níveis elevados de ansiedade aos testes estão associados a 
um menor desempenho em testes e avaliações, podendo preencher critérios diagnósti-
cos para ansiedade clínica. Neste artigo iremos rever: (i) a importância do conceito de 
ansiedade aos testes, discutindo se a ansiedade aos testes se pode constituir como um 
fator de risco para ansiedade clínica; (ii) os antecedentes teóricos da ansiedade aos testes, 
com especial incidência no Modelo de Processamento baseado na Função Executiva 
Auto-Reguladora (Self-Regulatory Executive Function [S-REF] Processing Model); e (iii) 
intervenções na ansiedade aos testes em adolescentes, nomeadamente, uma intervenção 
cognitivo-comportamental denominada Estratégias para lidar a Pressão e o Stress dos 
Exames (Strategies to Tackle Exam Pressure and Stress – STEPS). Terminamos esta revisão 
discutindo os próximos passos que poderão contribuir para a investigação, a teoria e 
a intervenção, concluindo que há muito ainda a fazer na área da ansiedade aos testes.
Palavras-chave: ansiedade aos testes, ansiedade generalizada, pânico, autorregulação, 
intervenção cognitivo-comportamental, STEPS.
INTRODUCTION
In this paper we provide a brief review of the test anxiety literature to address four 
key questions of concern to researchers, practitioners, policy makers, parents, and 
not least, students themselves. These questions are: (i) what is test anxiety; that is, 
how can it be defined and conceptualised?; (ii) why is it important; that is, what are 
the potential deleterious consequences of test anxiety?; (iii) where does test anxiety 
come from; that is, what are the theoretical antecedents of test anxiety?; and (iv), what 
can be done about it; that is, what interventions are available to reduce test anxiety? 
Test anxiety has a long history within the educational and psychological literature 
and there have been several notable texts (e.g., Spielberger & Vagg, 1995; Zeidner, 
1998) and reviews of the literature (e.g., McDonald, 2001; Putwain, 2008; Zeidner, 
2007, 2014). In the present review, our aim was to include contemporary test anxiety 
theory and research alongside the classic in order to provide an overview of the field. 
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TEST ANXIETY: WHAT IS IT? 
Test anxiety refers to an enduring, trait-like tendency to appraise performance-
evaluative situations as threatening and react with elevated state anxiety (Spielberger 
& Vagg, 1995). Performance-evaluative situations are those in which one’s perfor-
mance is evaluated in some way, such as the tests and examinations used in all stages 
of education. Test anxiety is widely considered to be multidimensional and early 
conceptions differentiated between distinct, but related, cognitive and affective-
physiological components (Liebert & Morris, 1967; Spielberger et al., 1978). The 
prototypical cognitive component (originally labelled as worry) refers to self-focused 
negative thoughts about failure and their consequences (e.g., letting oneself down, 
and not fulfilling aspirations). The prototypical affective-physiological component 
(originally labelled as emotionality) refers to perceptions of physiological arousal 
(e.g., tension, elevated heart rate, stomach discomfort, and so on).
Subsequent models of test anxiety have included additional or alternative cog-
nitive components namely test-irrelevant thoughts (Benson et al., 1992), distrac-
tion and confidence (e.g., Hodapp, 1996), and cognitive obstruction (Friedman & 
Bendas-Jacob, 1997). The affective-physiological component has also differentiated 
general feelings of test anxiety from the specific physiological symptoms of anxiety 
(Benson et al., 1992; Hagtvet & Benson, 1997). Furthermore, a social component 
(being judged negatively by others) has been proposed as a discrete component 
(Friedman & Bendas-Jacob, 1997; Lowe et al., 2007) along with behavioural (Wren 
& Benson, 2004) and motivational components (Pekrun et al., 2004).
A consequence of this proliferation of test anxiety components is a muddying 
of the test anxiety construct. It is not entirely clear to researchers and practitioners 
what components should or should not be included when measuring test anxi-
ety or interpreting findings. There is also an added risk of jingle-jangle fallacies 
(see Kelley, 1927). This is where different labels (e.g., emotionality, tension, and 
autonomic reactions) are given to the same construct (i.e., the perception of physi-
ological arousal; jangle) and different constructs (fear of failure, letting oneself 
down, and being judged negatively by peers) are given the same label (i.e., worry; 
jingle). Putwain et al. (2020) propose a potential solution to this conundrum by 
using contemporary test anxiety theories (e.g., Lowe et al., 2007; Pekrun, 2006; 
Segool et al., 2014; Zeidner & Matthews, 2005) to guide which components should 
be excluded. On this basis, test-irrelevant thoughts can be omitted as not being 
threat-related; social worries, confidence, and avoidance motivations can be omit-
ted as being antecedents of test anxiety; and off-task behaviours can be omitted 
for being difficult to operationalise. Putwain et al.’s (2020) approach leaves two 
cognitive components (worry and the perception of cognitive interference) and 
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two affective-physiological components (tension and indicators of physiologi-
cal arousal). It is not expected that all theorists will necessarily agree with their 
approach however what is important, moving forward, is that researchers make 
theoretically informed decisions when planning test anxiety research in their deci-
sions over which components are included or excluded.
TEST ANXIETY: WHY IS IT IMPORTANT?
The principal importance of studying test anxiety is derived from a long stand-
ing body of evidence showing that test anxiety, and in particular the cognitive 
component, is negatively related to a wide form of educational achievement, test 
and examination performance (Hembree, 1988; Seipp, 1991; von der Embse et al., 
2018). For instance, in the meta-analysis of 238 studies from 1988 to 2018, von 
der Embse et al. (2018) reported rs of -.26 for the relation between the cognitive 
component of test anxiety and performance on standardised examinations, and 
-.13 for the affective-physiological component. Such negative correlations cannot be 
interpreted causally; it is equally plausible that that low achievement could result 
in subsequent higher anxiety as it is that higher anxiety could result in subsequent 
lower achievement. It is notable, however, that longitudinal designs have shown 
that test anxiety can predict lower future achievement after controlling for prior 
achievement (Putwain et al., 2015) and cognitive ability (Putwain et al., 2013). 
Longitudinal studies of this type provide evidence that test anxiety is directionally 
related to achievement. Given the ethical and practical implausibility of artifi-
cially raising levels of test anxiety in an experimental manipulation purely for the 
purposes of demonstrating a causal link to lower task performance (although this 
does not preclude the possibility of improving task performance after intervening 
to reduce test anxiety), longitudinal naturalistic data remains the best evidence 
available at the present time.
The negative relation between test anxiety and achievement is believed to arise 
from cognitive interference during examinations (Wine, 1971, 1982). Although not 
specifically a theory of test anxiety, anxiety-performance relations are theorised 
most precisely and eloquently in the Attentional Control Theory (ACT: Derakshan 
& Eysenck, 2009, 2011; Eysenck et al., 2007). According to ACT, the cognitive 
component of anxiety interferes with working memory (WM) processes includ-
ing inhibition (the ability to control automatic or task-irrelevant stimuli), shifting 
(moving back and forth between multiple task operations), and updating (recall-
ing information from long-term memory). The result is reduced WM capacity for 
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current task processing, resulting in difficulty concentrating, thinking clearly, and 
recalling information that has been learnt. A typical experience of a highly test 
anxious person during an exam is to ‘go blank’ (Putwain, 2009). Empirical tests 
of ACT have shown that the lower performance of high test anxious persons are 
the result of WM interference in both lab (Angelidis et al., 2019; Dutke & Stöber, 
2001; Putwain et al., 2014; Richards et al., 2000) and naturalistic studies (Owens 
et al., 2008, 2012a, 2012b).
There is, however, another good reason why test anxiety should be considered as 
an important construct, albeit one that has received less attention in the academic 
literature. Irrespective of whether test anxiety is disruptive for learning and test 
and examination performance, a high level of state anxiety is in and of itself an 
inherently unpleasant experience. Furthermore, high levels of test anxiety may 
be related to, or an indicator of, low subjective wellbeing and personal welfare. 
A corollary is that test anxiety may be risk factor for more serious forms of anxiety 
(e.g., clinical anxiety disorders).
Subjective wellbeing refers to the global judgement of the balance between the 
various positive and negative elements of one’s life (Diener et al., 2018; Hascher, 
2010). Experiences at school, college, and university (and any other place of formal 
or informal learning) could contribute to higher or lower subjective wellbeing 
through relationships with others, emotions (e.g., enjoyment of learning), feeling 
valued, experiencing physical or social problems, and so on. High test anxiety could 
potentially contribute to lower subjective wellbeing through the presence of unpleas-
ant failure-focused emotions and cognitions, the perception of learning, one’s place 
of learning, and the teaching staff, as being associated with excessive pressure, and 
the anticipation of threats to one’s sense of self-worth. Despite the contribution 
of test anxiety to wellbeing not being as prominent or well recognised within the 
literature as the contribution to achievement, evidence for the link is long-standing.
Hembree’s (1988) meta-analysis of 562 studies from 1950 to 1986 reported that test 
anxiety was negatively correlated with subjective wellbeing (r = -.33). More recently 
Hascher (2007) reported rs = -.15 to -.46, and Putwain et al. (2020) reported rs = 
-.03 to -.31 (in these two studies the rs varied depending on the component of test 
anxiety). In a longitudinal design, Steinmayr et al., (2016) showed that higher worry 
predicted lower subsequent mood and life satisfaction (two indicators of subjective 
wellbeing) after controlling for prior subsequent mood and life satisfaction, but not 
vice versa. The relations between test anxiety (or to be precise the cognitive, not 
the affective-physiological, component) and wellbeing were directional.
In dual process models (Suldo & Shaffer, 2008; Suldo et al., 2016), the presence of 
psychopathology is not the polar opposite of subjective wellbeing in a unidimensional 
fashion. Rather, subjective wellbeing and psychopathology are intersecting but distinct 
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dimensions and can be figured in a 2x2 matrix. Complete mental health would be 
indicated by the presence of high subjective wellbeing and low mental disorders and 
similarly, the presence of a mental disorder does not map directly to low wellbeing. 
If other elements of a person’s life (e.g., relationships, environment, and so on) are 
good, subjective wellbeing can be relatively high even in the presence of a mental 
disorder (a group labeled by Suldo and Shaffer (2008) as ‘symptomatic but content’). 
Even though higher test anxiety is related to lower wellbeing, this might not implicate 
test anxiety as being a risk factor in the development of clinical anxiety disorders. It 
is possible for high wellbeing to co-exist with test and/or clinical anxiety.
The relations between test anxiety and emotional psychopathology (symptoms 
of anxiety and depression) have not been extensively researched. Warren et al. 
(1996) compared students in Grades 4, 7, and 11, scoring in the ≤ 33rd and ≥ 66th 
percentiles of Test Anxiety Inventory (TAI) scores. Students in the upper tertile 
of TAI scores reported higher clinical anxiety and depression. Herzer et al. (2014) 
used a receiver-operator curve analysis to show that test anxiety scores in the ≥ 
66th percentile of the German TAI could reliably predict clinical anxiety (social 
anxiety or specific phobia), assessed through a clinical interview, with 96.6% accu-
racy. Furthermore, a study of adolescent suicide over a 16-month period found that 
examination pressures were cited as a specific cause in 15% of Coroners’ reports 
and academic pressures more widely in 27% (Rodway et al., 2016).
It is widely accepted that high levels of (general) trait anxiety is a risk factor for 
generalised clinical anxiety (Rapee, 2001) and emotional disorders more generally 
(Kennedy et al., 2001). The aforementioned findings (Herzer et al., 2014; Rodway 
et al., 2016; Warren et al., 1996) would indicate that high levels of trait test anxiety 
would also be a risk factor. Indeed, LeBeau et al. (2010) argue that high levels of 
test anxiety could be accommodated under existing DSM-5 criteria for social or 
specific phobia, or generalised anxiety (also see Gerwing et al., 2015). According 
to the integrated network approach (Heeren & McNally, 2016, 2018) anxiety is 
represented as associated nodes of directly and indirectly connected symptoms. 
Central nodes are those that are more densely and closely connected to others 
and the activation of central nodes acts as a ‘hidden generator’ to spread anxiety 
activation throughout the network and render the person vulnerable to an anxiety 
disorder. Hence, anxieties about one situation can quickly and easily generalise to 
others. If test anxiety features represent central nodes in a network of associated 
anxiety symptoms then the activation of test anxiety nodes could spread to other 
anxiety symptoms and increase the risk of developing an anxiety disorder. It is 
notable that two core transdiagnostic processes across anxiety disorders, namely 
the presence of intrusive worrisome thoughts and a difficulty in disengaging from 
threat triggers (Clark & Rhyno, 2005), are present in test anxiety.
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TEST ANXIETY: WHERE DOES IT COME FROM?
There are four contemporary theories of test anxiety to account for how and 
why test anxiety develops. These are Spielberger and Vagg’s (1995) transactional 
process model, Zeidner and Matthew’s (2005) Self-Regulatory Executive Function 
(R-REF) Processing Model, Lowe et al.’s (2007) biopsychosocial model, and 
Segool et al.’s (2014) cognitive behavioural model. Although it is not specifi-
cally a theory of test anxiety, Pekrun’s (2006) control-value theory can also be 
considered here, as test anxiety falls under one of the achievement emotions 
considered. Spielberger and Vagg’s (1995) transactional process model is a 
micro-level theory that provides a moment-by-moment account of how levels 
of state anxiety may f luctuate during a test situation based on the perceived 
item difficulty, one’s test taking skills, and perceived ability to answer the 
question. The remaining theories are less granular and provide an account 
of why a specific testing situation, or testing situations in general, result in 
elevated test anxiety.
The theory we elaborate on is Zeidner and Matthew’s (2005) S-REF model. 
We chose this model as in our view it articulates the processes involved in the 
development of anxiety in a greater level of specificity than the other theories, 
although it does share common elements with other theories, and is not without 
criticism. The greater level of specificity in processes allows for a greater input 
into the development of intervention. The S-REF model was originally developed 
as a model of emotion disorders (Wells & Matthews, 1994, 1996) that was adapted 
to test anxiety (Matthews et al., 1999), and subsequently a range of evaluation 
anxieties, including test anxiety, public speaking anxiety, and so on (Zeidner 
& Mathews, 2005). The S-REF model is organised around three inter-related 
dynamic systems: self-regulatory executive processing, self-knowledge beliefs, 
and maladaptive person-situation interactions.
Self-regulatory processes are triggered by either external or internal events. 
An external event could be receiving a date and time for a forthcoming examina-
tion, or being reminded about the importance of preparing well for a forthcoming 
examination by a teacher. An internal event could be cognitive (e.g., recalling 
a forthcoming examination), but also include bodily sensations of arousal as a 
signal one is potentially anxious. Self-regulatory processes include an appraisal 
of the trigger event in relation to one’s goals (e.g., is this examination impor-
tant to me?; what will happen if I fail?), how one plans to cope with the trigger 
event (e.g., distract oneself, or spend time studying), and metacognitive beliefs. 
Test anxious persons appraise examinations as being personally important, use 
maladaptive approaches to cope (for a review see Skinner & Saxton, 2019) and 
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hold metacognitive beliefs that maintain or amplify the anxiety (e.g., worrying 
helps me to stay focused).
Regulatory processes are driven by, and draw on, self-beliefs including one’s 
perceived competence in studying, test-taking skills, and the material that is being 
tested, based on prior experience as well as exaggerated beliefs about failure (e.g., 
catastrophizing, personalisation, and perfectionism). Test anxious persons have 
poor competence beliefs and/or exaggerated beliefs about failure. Maladaptive 
person-situation interactions include a biased attention to threat, avoidance of 
opportunities to improve one’s competence or skills through effort withdrawal, 
procrastination, and other academic self-handicapping strategies, driven largely by 
avoidance. Such strategies might protect one’s sense of self-worth against failure, 
but ultimately and paradoxically increase the likelihood of failure (see Covington, 
2009). Maladaptive person-situation interactions feedback to self-beliefs (e.g., 
reinforcing the belief that one has low competence) and increase the likelihood of 
future self-regulatory triggers being appraised in the same way, thus locking the 
person into a debilitating cycle of anxiety.
There is evidence for many of the links proposed in the S-REF model including 
the role of poor competence beliefs (e.g., Pekrun et al., 2004; Putwain & Aveyard, 
2018; Putwain, Woods, et al., 2010), maladaptive coping processes (Putwain et al 
2012, 2016; Stöber, 2004), avoidance coping (e.g., Eum & Rice, 2011; Putwain & 
Symes, 2012), metacognition (Matthews et al., 1999; O’Carroll & Fisher, 2013), 
perfectionism and cognitive distortions (Putwain, Connors, et al., 2010; Stöber et 
al., 2009), and maladaptive person-situation interactions (Cassady, 2004; Gadbois 
& Sturgeon, 2011; Putwain, 2019; Putwain et al., 2011).
There are, however, two main drawbacks to the S-REF model we would 
like to highlight. First, emotion regulation, attempts to suppress or enhance 
the experience or expression of emotions (see Gross & Thompson, 2007), is a 
central self-regulatory process yet has received scant attention in the S-REF 
model. Emotion regulation would be expected to play a key role in determin-
ing how people respond prior to and during examinations, and is an important 
antecedent of test anxiety (Harley et al., 2019). Second, the S-REF model is 
highly individualised and unlike some of the other theories (e.g., Lowe et al., 
2007; Segool et al., 2014) does not account for wider ecological and social fac-
tors (e.g., school ethos, class climate, testing regimes, etc.) that impact on test 
anxiety. There is scope for further theoretical development of the S-REF model 
to incorporate these important elements.
Despite these drawbacks, the S-REF models offers multiple possible points for 
intervention based on each of the three systems. Self-regulatory processes can be 
targeted to ensure that persons can distinguish between adaptive and maladaptive 
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forms of coping, and be taught how to plan for and use adaptive forms of cop-
ing. People can be taught to monitor maladaptive metacognitive beliefs (e.g., that 
worry is helpful) and biased and exaggerated thinking (e.g., catastrophic beliefs 
about failure), how to challenge such beliefs, and identity and adopt more realistic 
beliefs. If self-beliefs about low competencies are rooted in reality, interventions 
can include study and test-taking skills training and practice. In a psychological 
intervention there may not be the skills or time to address low competence beliefs 
in the material to be examined (and this is best left for those tasked with regular 
instruction) however people can be helped to plan effective ways of building their 
subject-specific competencies (e.g., using principles of self-regulated learning). This 
approach will also be useful for breaking cycles of maladaptive person-situation 
interactions rooted in avoidance (e.g., procrastination and effort withdrawal); 
cycles of behaviour that maintain anxiety that are rooted in avoidance can also be 
challenged during intervention. Finally, relaxation strategies, including progressive 
muscle relaxation and diaphragmatic breathing, can be included as methods for 
controlling acute anxiety responses, which can act as triggers for further cycles of 
executive self-regulation.
TEST ANXIETY: WHAT CAN BE DONE ABOUT IT?
A variety of different types of psychological interventions have been shown 
to be effective in reducing test anxiety. The meta-analysis by Hembree (1988) 
included 137 treatment studies of behavioural, cognitive, study-skills, and test-
taking skills, interventions, and combinations of these approaches. All approaches 
successfully reduced test anxiety; the largest statistically significant effect was for 
behavioural intervention when combined with study skills training (mean reduc-
tion in test anxiety = -1.22) and the smallest statistically significant effect was 
for cognitive-behavioural intervention in pre-college students (mean reduction 
in test anxiety = -0.53). Ergene’s meta-analysis (2003) of 56 studies from 1974 to 
1998 also included the aforementioned interventions (behavioural, cognitive, and 
skill-focussed, either alone or in combination). All were successful in reducing 
test anxiety with an average effect size of 0.65; the largest effect was for cognitive 
intervention when combined with skills focus (average standardised effect size = 
1.22) and the smallest effect was for cognitive-behavioural intervention (average 
standardised effect size = 0.36).
Far fewer studies have examined the effect of test anxiety interventions on 
achievement or test scores. Given that high levels of test anxiety are associated 
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with lower achievement and test performance, a reduction in test anxiety might 
be expected to coincide with greater achievement and test performance. Vagg and 
Spielberger (1995) reviewed six intervention studies based on behavioural interven-
tions alone or in combination with study-skills training. Although all techniques 
were effective in reducing test anxiety, only the combined behavioural intervention 
with study-skills training improved test performance. In the only study we are aware 
of to examine whether a test anxiety intervention could improve achievement in 
secondary school students, Keogh et al. (2006) showed that students participating 
in a 10-week cognitive-behavioural intervention performed better on high-stakes 
secondary school leaving examinations, than their cognitive ability matched, ran-
domly assigned, control group counterparts.
Ergene (2003) noted that few of the interventions were specifically designed 
for populations of school children. A review of interventions targeted specifi-
cally at school aged populations a decade later (2000 to 2010) revealed little 
had changed; only 10 studies published during this period included school-aged 
participants (von der Embse et al., 2013). This is somewhat surprising and 
also concerning. Adolescence is a critical period both educationally, where in 
many countries students take high-stakes examinations, and developmentally, 
where stress-sensitive limbic and cortical areas of the brain are vulnerable 
(Romeo, 2013). It is notable that anxiety developing during childhood tends 
to re-occur throughout one’s life (Garber & Weersing, 2010). We now describe 
an intervention for test anxiety used in English secondary schools along with 
three evaluation studies.
In England, along with Wales and Northern Ireland, secondary education cov-
ers Years 7 to 11 (ages 11-16 years). At the end of Year 11 students take high-stakes 
standardised examinations, known as GCSEs (General Certificate of Secondary 
Education). Entry into upper secondary academic education, college-based voca-
tional or technical education, or work-based training and apprenticeships, depends 
on a minimum pass grades in English and mathematics, along with a profile of pass 
grades in other subjects depending on the focus on ones’ post-16 study (Onion, 2004; 
Roberts, 2004). Furthermore, employment in all occupations, other than routine 
or manual, requires minimum pass grades in English and mathematics and some 
competitive professions require high grades in the majority of examinations taken 
(Maguire, 2010; Unwin, 2010). Furthermore, school GCSE results are published in 
a competitive fashion that ranks schools in a particular locality into ‘league tables’ 
(to use a sporting analogy). The school inspectorate regime was until recently3 also 
3  A new inspection framework was introduced in September (2019) that placed a greater emphasis on student wellbeing 
(Office for Standards in Education, Children’s Services and Skills, 2019). 
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heavily focused, for secondary schools, on GCSE performance with the power to 
recommend replacing the management of schools, or even closing schools, where 
students were judged to be underperforming (Department for Education, 2016; 
Perryman, 2006; Perryman et al., 2011; Roberts & Abreu, 2016). As a result of their 
importance, the GCSE context is a highly appropriate one in which to provide and 
evaluate test anxiety intervention.
Strategies to Tackle Exam Pressure and Stress (STEPS) is a six-session programme 
designed to address the dearth of test anxiety interventions for secondary students 
more generally, and specifically to address the lack of interventions available for use 
in English secondary schools (Putwain et al., 2014). To our knowledge, there has 
only been one published intervention using samples of English secondary school 
students prior to STEPS (Keogh et al., 2006). STEPS was designed as a multimodal 
intervention to include management strategies that target distinct cognitive, 
behavioural, and emotional aspects of test anxiety. In comparison to less eclectic 
interventions, multimodal approaches can increase the number of management 
strategies offered to an individual (Flaxman et al., 2003) increasing the likelihood 
of a person finding strategies they are able to make use of.
STEPS was based on Well’s (1997) approach to cognitive-behavioural inter-
ventions (drawn from the S-REF model) and existing cognitive-behavioural test 
anxiety interventions (Flaxman et al., 2003; Gregor, 2005) combined with study 
and test-taking skills training. Each of the six sessions has a different focus. The 
aim of session one is to allow participants to recognise the signs and effects of, 
and the triggers for, test anxiety. The aim of session two is to recognise and chal-
lenge negative and debilitating thought patterns, and practice more positive ways 
of thinking about exams. The aim of session three is to learn and practice relation 
techniques including diaphragmatic breathing and progressive muscle relaxation. 
The aim of session four is to learn and practice a range of study and test-taking 
skills. The aim of session five is to learn how different forms of motivation inf luence 
study approaches and test-anxiety. The aim of session six is to review the different 
approaches in earlier sessions and consider what aspects worked most effectively. 
More details for the content of each session are provided in Putwain et al. (2014).
The content of each session was programmed into the presentational software 
Articulate to allow for a standardised presentation. The content of each session 
included the following elements: Psychoeducational instruction, quiz-based rein-
forcement of learning, self-ref lection exercises (these were recorded in an accom-
panying booklet), practice of anxiety management techniques, and short video 
clips of adolescent students talking about their own experiences of test anxiety 
and use of anxiety management strategies. Each session takes approximately 40 
minutes to complete.
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Three formal evaluations of STEPS have been undertaken. In the first study, 
3225 students in Years 10 and 11 of English secondary education, studying for 
their GCSE examinations, were randomly allocated to intervention or wait-list 
control groups (Putwain et al., 2014) and test anxiety measured pre- and post-
intervention. STEPS was completed by participants as a self-help tool and the 
completion rate was poor: only 217 participants (13.7%) of the 1600 allocated to 
the intervention group completed all six sessions. With such a poor completion 
rate, an intention to treat analysis would not be meaningful. Instead, participants 
who had completed all six sessions were compared to control group participants 
and a randomly sampled group of participants initially allocated to receive the 
intervention, but who did not complete all six sessions. Thus, analyses were 
unable to make use of the random allocated procedure and the design becomes 
more akin to a quasi-experimental allocation. For those in the pre-intervention 
lower 66th percentile of scores (i.e., those who were initially low or mid in test 
anxiety) STEPS did not have any effect on post-intervention anxiety. However, 
participants in the upper 66th percentile of pre-intervention test anxiety scores 
(i.e., those who were initially highly test anxious) showed lower test anxiety scores 
compared to control group participants (worry d = 0.63; tension d = 0.53) and 
intervention group participants who did not complete all six sessions (worry d 
= 0.89; tension d = 0.49).
A second study addressed the limitations of Putwain et al. (2014) in two 
ways. First, the intervention was delivered to a targeted group of highly test 
anxious persons and, second, the intervention was delivered to small groups 
of six to eight students by a trained facilitator (Putwain & Prescod, 2018). The 
study was conducted at two English secondary schools where 428 students 
in Years 10 and 11, studying for GCSE examinations, were screened using a 
standardised test anxiety measure. Fifty-six participants scored in the upper 
66th percentile of scores and were randomly allocated to an early or late inter-
vention groups. Follow-up measures were taken after the early intervention 
group had completed the six sessions and after the late intervention group had 
completed their sessions.
Participants in the early intervention group showed declines in worry (d = 0.76) 
and tension (d = 1.14) compared to those in the late intervention (control) group 
whose worry scores remained unchanged and tension scores showed a negligible 
decline (d = 0.08). Participants in the late intervention group showed similar 
declines in worry (d = 0.79) and tension (d = 1.14) after completing the STEPS 
sessions. Importantly, despite small increases, the worry (d = -.020) and tension (d 
= -0.09) scores of participants in the early group remained low. Uncertain control 
was also included in this study as a potential mediator and showed declines for 
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the early intervention group (d = 0.60) compared to those in the late intervention 
(control) group whose uncertain control remained unchanged. Uncertain control 
also declined in the late group following intervention (d = 0.47) and importantly 
the uncertain control scores of the early intervention group remained low. A 
meditational analysis showed the reduction in worry and tension scores were 
partly attributable to the reduction in uncertain control.
A third study also used a facilitator to deliver STEPS in small groups of 
targeted students (Putwain & von der Embse, 2021). The study was conducted 
at eight English secondary schools where 1073 students in Years 10 and 11, 
studying for GCSE examinations, were screened using a standardised test anxi-
ety measure. One hundred and sixty-one participants scored in the upper 66th 
percentile of scores and were randomly allocated to an intervention or wait-
list condition where the STEPS intervention was delivered in groups of six to 
eight students. In addition to test anxiety, this study also included two forms 
of clinical anxiety (generalised anxiety and panic) and school-related wellbe-
ing as outcomes. Following intervention, test anxiety reduced at a greater rate 
(d = 0.86) than for control group participants (d = 0.62), and both generalised 
anxiety (d = 0.43) and panic (d = 0.54) were reduced following intervention in 
comparison to the scores of control group participants that did not change from 
pre- to post-intervention. A meditational analysis confirmed that the reduction 
in generalised anxiety and panic following intervention was attributable to the 
concurrent reduction in test anxiety. These findings provide indirect evidence 
for the integrated network approach to anxiety (Heeren & McNally, 2016, 2018) 
and the possibility that test anxiety may be a risk factor for clinical anxiety. 
The intervention did not, however, impact on school-related wellbeing, most 
likely a result of test anxiety being just one of several contributors of subjec-
tive wellbeing.
In addition to the schools and participants included in these formal evaluation 
studies, STEPS has also been delivered to partnership schools of the institution 
at which the first author is affiliated. Students aged 14-16 years, and studying 
for GCSE examinations, are targeted through a combination of screening using 
a standardised test anxiety questionnaire (to identify those scoring in the upper 
tertile of scale scores), self-referred students, and those identified through school 
staff with a responsibility for pastoral care of students. Students were invited to 
provide anonymous feedback after the sixth session on their experiences of STEPS 
and whether it was beneficial or not. The results reported in Table 1 below are 
based on informal feedback from students collected in the period 2016 to 2019 
from 102 students. Students responded to six questions on a five-point scale (1 
= ‘strongly disagree’, 3 = ‘neutral’, 5 = ‘strongly agree’). 
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Table 1
Anonymous feedback provided by Year 10 and 11 students after completing STEPS sessions
Mean SD
After completing STEPS I am in a better position to control my 
worry when revising for a test or exam 3.86 0.68
After completing STEPS I am in a better position to control my 
worry before going into a test or exam 4.10 0.89
After completing STEPS I am in a better position to control my 
worry during a test or exam 3.81 0.77
I can cope with the pressure of doing GCSE better after complet-
ing STEPS 3.65 0.75
STEPS has taught me useful techniques to deal with exam stress 4.02 0.69
I would use the techniques learnt in STEPS in an exam situation 4.22 0.77
These perceptions of the students who engaged in STEPS provide additional 
evidence for its effectiveness. In addition to these questions, the informal feedback 
provided the opportunity for students to write open text comments about the 
elements of STEPS that did and did not work in their view. In keeping with the 
nature of a multi-modal intervention, the same element (e.g., relaxation techniques) 
would be described as more effective by some students and less effective by others. 
No specific element of STEPS was described by the majority of students as being 
more or less effective. One element of STEPS that did seem to polarise opinions, 
were the use of video clips of students who had recently completed their GGCEs 
talking about their experiences. Students either seemed to strongly like or dislike 
these video clips. Those who strongly liked the video clips were reassured that they 
were not the only persons experiencing exam anxiety; those who did not like them 
described the clips as being ‘forced’ or ‘not realistic’. This may ref lect an individual 
difference in highly test anxious students (e.g., need for reassurance) that deter-
mines how specific persons respond to the different elements of the intervention. 
In future, it would be desirable to research these individual differences to tailor 
interventions more closely to the needs of specific individuals. 
DIRECTIONS FOR FUTURE RESEARCH
From a theoretical perspective, there has been much research that examines 
specific elements of theories, for instance the relations between competence beliefs 
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and test anxiety as hypothesised in the S-REF (Zeidner & Matthews, 2005), cognitive-
behavioural (Segool et al., 2014), control-value (Pekrun, 2006), and biopsychosocial 
models, but too few studies that examine multiple processes specified by these, and 
other, theories. Due to the complexity of these theories, it is unlikely that all of the 
processes could be examined within a single study. Carefully designed and executed 
studies could, however, incorporate multiple processes to provide more thorough tests 
of the processes and links specific in these, and other, models. Relatedly, there has 
been a move away in the past decade or so, in educational psychology research from 
relying on cross-sectional designs to using longitudinal designs with two or more 
waves or data, or intrapersonal designs to capture more real-time data. The field of 
test anxiety would substantially benefit from more studies of this type to provide 
more robust evidence for the processes specified in the aforementioned theories.
From a theoretical perspective, a substantial extension of control-value theory 
has been the consideration of emotion regulation (Harley et al., 2019). Given the 
regulation of emotions is likely to be key to understanding the development, main-
tenance, and possible treatment of test anxiety, this would not only be a fruitful 
area of future research, but also for integration more broadly within test anxiety 
theory. A parallel line of research to that of test anxiety has begun to study the 
‘choking under pressure’ hypothesis (Wang & Shah, 2013). It is important to estab-
lish whether this phenomenon is simply test anxiety under a new label, or whether 
this new direction of research has important insights for test anxiety (e.g., a more 
detailed consideration of how working memory capacity interacts with perceived 
pressure) theory that was widely been considered thus far.
With regards to interventions, it is reassuring to see effective interventions devel-
oped for, and tested on, samples of children and adolescents reported in the literature. 
Recent examples in addition to the studies on STEPS reviewed above include mindful-
ness (Carsley & Heath, 2018), expressive writing (Rozek et al., 2019), attention training 
(Fergus & Limbers, 2019), diaphragmatic breathing (Khng, 2017), relaxation training 
combined with exposure (Weems et al., 2015), and cognitive-behavioural therapy (Yeo 
et al., 2016). However, there remains an overall dearth of evidence-based interventions 
for test anxiety in children and adolescents, and more studies are needed to either assess 
the factors that determine the effectiveness of existing interventions, or to develop 
and evaluate new interventions. An understanding on the mechanisms that mediate 
effective intervention (Powers et al., 2017) and the implementation characteristics that 
moderate effective intervention (Myers et al., 2012) are essential in being able to shape 
the effectiveness of future interventions. However, studies of this type are almost absent 
completely from the test anxiety literature. Hence, at present there is limited evidence on 
why interventions may be successful and the factors that can help implement effective test 
anxiety interventions. There is a desperate and urgent need for research in these areas.
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CONCLUSIONS
We could conclude that while the degree of anxiety experienced by a stu-
dent in a specific test or exam may at times be elevated and at other times 
reduced, the principal concern of researchers and practitioners are those 
people who tend to experience a high degree of anxiety in the majority of 
tests and exams that they take (people who are high in trait test anxiety). Test 
anxiety is an important phenomenon to take seriously for two reasons: it can 
obstruct achievement in test, or exam, performance, and can also be an indi-
cator of (and possibly a risk factor of ) clinical anxiety. Insights from various 
theoretical models suggest that high test anxiety develops from a complex 
interaction between the way that people appraise the importance and value 
of an examination, how they judge their capacity to prepare for and perform 
in that examination, and the approach that is actually taken to preparing for 
that exam. Fortunately, test anxiety is responsive to intervention and evidence 
currently available suggests that a number of intervention approaches could 
be utilised with samples of children or young people. Much scholarly work 
has already been undertaken on test anxiety. There is, however, much more 
work yet to be done. 
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